MOTIVATION
Apparently matrix and foreign atoms become very mobile. Voids start to grow. Foreign atoms glide along dislocations that end at voids and start to fill the voids (marked with the red arrows in Fig. 3a shows a zero-loss (20eV) EFTEM image of the sample after annealing. Two Nanocrystals are specially marked. A composed map of EFTEM Mn (red), As (blue) and Si (green) images is shown in Fig.3b . NC #1 appearently consists of a separate Mn-rich and an As-rich phase. Fig. 3c shows a HRTEM image (taken at close to zero C ) of the interface S Mn/As of NC #1. The Mn-rich phase of the nanocrystal is crystalline while the As-rich phase is amorphous. In Fig. 3d a HRTEM image of NC #2 is shown. Here the structure indicates a crystalline MnAs-nanocrystal without a separation of phases Fig. 3a. Fig. 4a ,b,c are showing slice projections in x, y, z direction. Fig  d, e,f are volume renderings of the reconstructed structure The nanocrystal has a core-shell structure (the arrows mark the boundary shell-core). Together with the EFTEM-results (Fig. 3b ) it can be concluded that a crystalline Mn-rich core is surrounded by a amorphous As-rich shell. Mn [7] and As [8] have different diffusion constants in Si. The higher diffusion rate of Mn leads first to the formation of Mn-clusters in the voids and later then to an enrichment of As around the Mn-rich cluster. Further studies will investigate whether higher annealing temperatures and/or a different ion dose and ratio between Mn and As can change this fact. The growth of nanocrystals within a crystalline matrix was shown by in-situ TEM. During the annealing process voids within the matrix are growing, leaving space for the foreign atoms. The mobile foreign atoms diffuse into the voids and form the nanocrystals. It was shown by EFTEM and HRTEM that larger nanocrystals consist of a crystalline Mn-rich phase (manganese silicide) and an separate amorphous Asrich phase. The reconstructed 3D structure of these large nanoparticles shows that amorphous As is surrounding a Mn-core and forms a core-shell structure. It can be assumed that the phase separation of Mn and As within the larger nanocrystals depends on different diffusion rates. However, smaller nanocrystals contain both Mn and As in a mixed crystalline phase.
Figure1.
In-situ annealing 100 nm 850°C 850°C +5 min 
